Objective: Behçet's disease (BD), a chronic multisystem inflammatory disorder, is mainly characterized by relapsing periods of a wide range of clinical symptoms. Several cytokine genes may play important roles in the pathogenesis of BD. Therefore, interleukin-1 receptor antagonist (IL-1Ra) gene 86bp variable number tandem repeat (VNTR) variant was investigated in patients with BD in a Turkish population. Material and methods: One hundred nine patients (60 females, 49 males; the mean age±standard deviation [SD] was 36.56±9.571 years) with BD and one hundred healthy individuals (54 females, 46 males; the mean age±SD was 36.64±2.294 years) were examined in the study. For genotyping, polymerase chain reaction-restriction fragment length polymorphism analysis was employed. Data were analyzed using Statistical Package for Social Sciences (SPSS) 22.0 (p<0.05). Results: The genotype distribution and allele frequencies of the IL-1Ra VNTR variant did not differ significantly between the patients and the controls (p>0.05). The frequency of the a1/a1, a1/a2 genotypes and a1, a2 alleles were the most common both in patients and healthy controls (p=0.37, p=0.26, and p=0.53, respectively). Also, no statistically significant difference was found between the IL-1Ra VNTR variant genotypes and clinical characteristics (p>0.05).
Introduction
Behçet's disease (BD; MIM 109650) is a chronic disease manifested by multisystem involvement including oral and genital ulcers, skin lesions, uveitis, arthritis, and neurological symptoms. The average age of onset is during the early 30s, and the male to female ratio differs depending on ethnicity (1) . BD is more prevalent in the Far East, the Mediterranean, and the Middle East (2) . The prevalence is about 0.64/100,000 in the UK, 5.2 in the USA, and as high as 421 in Turkey (3) . The precise pathogenesis of BD is controversial; however, genetic, immunological, and environmental factors have been offered to account for the development of BD (4) . The human leukocyte antigen B51 gene is found to be the most reliable marker for this disorder in several ethnic populations, but it is only partially responsible for the genetic tendency to BD (5) .
Inflammation is a characteristic feature of BD, and it is believed to be related to cytokines (6) . Interleukin-1 (IL-1) is a pro-inflammatory cytokine and main mediator of immune responses. IL-1 is produced in two distinct forms: IL-1A and IL-1B. They bind to the IL-1 receptor. The IL-1 receptor antagonist (IL-1Ra) hinders the IL-1-mediated inflammation response by inhibiting the affinity of IL-1 for the IL-1 type-I receptor. Human IL-1A, IL-1B, and IL-1Ra genes form a cluster on chromosome 2q12 to 2q14 (7) . In intron 2 of the IL-1Ra gene, a variant associated with the varying numbers of an 86bp tandem repeat (VNTR) (rs2234663) was identified (8) . This variant leads to the existence of five alleles resulting from a variable number of repeats (8) . The number of repeats has functional significance. Therefore, a balance between IL-1 and IL-1Ra is an essential factor in normal and disease conditions that determines the degree of the inflammatory response to an environmental stimulus that is impaired due to the IL-1Ra VNTR variant (9) .
The IL-1Ra VNTR variant has been associated with severity of or susceptibility to several inflammatory disorders.
Therefore, the aim of this study was to investigate whether there is a relationship between IL-1Ra VNTR variant and BD risk in a Turkish cohort. 
Materials and Methods

Study population
The study population consisted of 109 unrelated patients with BD (60 females, 49 males) attending the Opthalmology Department of Gaziosmanpasa University Research Hospital, Tokat, Turkey. A total of 100 individuals (54 females, 46 males) matched by ethnicity, age, and sex were recruited consecutively. Subjects in this study were older than 18 years and were part of Turkish population from the central Black Sea region of Turkey. Detailed clinical characteristics were recorded for each patient. Patients were diagnosed according to the International Criteria for BD (10). All patients were informed of the study protocol, and their written informed consent was acquired. The protocol of the study was approved by the local ethics committee, and the study was carried out in accordance with the Declaration of Helsinki.
Genotyping of IL-1Ra VNTR variant
Genomic DNA was isolated from 2 mL of venous blood using a commercial DNA isolation kit (SigmaAldrich, St. Louis, MI USA) and stored at 20°C until the time of use. The 86bp VNTR variant of IL-1Ra was analyzed according to the protocol described previously (8) . Polymerase chain reaction (PCR) was performed in a 25 μL final volume containing 25 pM of each primer, 0.1 mM of dNTP, 0.5 μg of genomic DNA, 1. 5 mM of MgCl, 2 and 2.5 μL of PCR buffer, and 1.5 unit of Taq DNA polymerase according to the following protocol: initial denaturation at 94°C for 4 min; 30 cycles of denaturation at 94°C for 45 s, annealing at 51°C for 30 s, and extension at 72°C for 45 s; and final extension at 72°C for 5 min. Two oligonucleotide primers, 5'CTC AGC AAC ACT CCT AT 3' (forward) and 5' TTC CAC CAC ATG GAA C 3' (reverse) based on the flanking region of the IL-1Ra gene were utilized. PCR products were separated by electrophoresis on a 3% agarose gel and visualized after ethidium bromide staining. Five different alleles of IL-1Ra were described as follows: allele 1, four repeats (410 bp); allele 2, two repeats (240 bp); allele 3, five repeats (500 bp); allele 4, three repeats (325 bp); and allele 5, six repeats (595 bp).
Statistical analysis
All statistical analyses were done using Statistical Package for Social Sciences 22.0 (IBM Corp.; Armonk, NY, USA) and OpenEpi info 2.2 statistical software. Continuous data were given as mean±SD and min/max. The chi-square test was used to detect the significance of differences in the allele frequency and genotype distribution between the two study groups. The normality of assumption was assessed with the Kolmogrov-Smirnov or Shapiro-Wilk tests. The Hardy-Weinberg equilibrium (HWE) test was performed for both study groups. An odds ratio (OR) and 95% confidence intervals (CIs) were calculated. A p<0.05 was considered statistically significant.
Results
In the present study, a total of 209 subjects, including 109 BD patients and 100 adult healthy controls, were genotyped for the IL-1Ra VNTR variant. Baseline demographic characteristics of the patients and controls are shown in Table 1 . Regression analysis was performed. The results of regression analysis are listed in Table 2 . The mean age±SD was 36.56±9.571 years in patients and 36.64±2.294 years in the control group (p=0.935). There were 60 (55%) women and 49(45%) men in the patient group; in control group, there were 54 (54%) women and 46 (46%) men.
Genotype and allele frequencies of the analyzed samples of the IL-1Ra VNTR variant are shown in Table 3 . The frequency of a1/a1 and a1/a2 genotypes and alleles a1, a2 were the most common in both patient group and healthy control (p=0.37). The most frequently observed genotype was a1/a1 (51.3%) followed by a1/a2 (37.6%) in the patient group. The overall distribution of IL-1Ra genotypes did not show any significant difference between BD patients and the controls. Although the difference was not statistically significant, the a2/a2 genotype was lower in the patient group than in the controls.
Five alleles were seen in patients and control subjects. In this study, we detected the following IL-1Ra alleles: a1 (70.1%) (p=0. 26 Table 4 . Post-power analysis was 49% for the skin involvement variable. There was no significant difference between the IL-1Ra VNTR variant genotypes and the clinical characteristics (p>0.05).
Discussion
Behçet's Disease is a multifactorial disease with a genetic background which, along with environmental risk factors including infectious agents, is likely to be significant in establishing the susceptibility. Despite the extensive researches for identifying the genetic basis for this disease, there is still limited amount of knowledge on this topic. Therefore, several distinct genes are being tested in terms of relation with BD. It was found that some cytokine variants such as IL-27, IL-23, and IL-10 are associated with BD in different populations (11) (12) (13) (14) .
The IL-1 superfamily contains some of the essential cytokines in the host-pathogen immune response (15) . Although IL-1α and IL-1β have strong pro-inflammatory activity, the antagonist of IL-1Ra interferes with the transmission of pro-inflammatory signals, hindering the immune response (16 dicting the host's immune response, because the values are elevated during the final stages of inflammatory response. Most of the studies about the relationship of IL-1Ra gene variants with disease susceptibility were conducted on patients who had autoimmune diseases or conditions associated with chronic inflammation.
Intron 2 of the IL-1Ra gene has a 86bp VNTR variant that bears three potential protein-binding sites: an interferon α silencer A, an interferon β silencer B, and an acute phase response element. It has been suggested that cell proliferation activity is regulated by IL-1Ra production through these three binding sites (8) . The IL-1Ra variant has been reported to be related to several diseases including systemic lupus erythematosus, alopecia areata, lichen sclerosus, and ulcerative colitis (17) (18) (19) (20) .
The frequency of the alleles differs among various ethnic or geographic groups. The four repeats (allele 1) and two repeats (allele 2) variants are the most common, while the other alleles are seldom (<5%) (17) . Of these five alleles, allele 2 plays an important role in the molecular basis of various diseases and autoimmune disorders. It was reported that IL-1Ra allele 2 was linked with higher plasma levels of IL-1Ra than the non-carriers (16) . Furthermore, it was reported that IL-1Ra allele 2 was related to less production of IL-1α protein and increased production of IL-1β by monocytes in vitro (21) . It was suggested that carriers of genotype IL-1Ra a2/a2 have a more prolonged and more severe proinflammatory immune response. This, in turn, results in a further increase in IL-1Ra synthesis and a prolonged inflammatory reaction (16) . In theory, elevated IL-1Ra synthesis should decrease binding to its receptors, contributing to anti-inflammatory effects. It was concluded that IL-1Ra allele2 mainly lowers the level of IL-1β and thus leads to an impairment in the IL-1β/IL-1Ra ratio, resulting in more susceptibility to severe outcome of inflammatory diseases. A possible relation between IL-1Ra allele 2 and numerous rheumatic disorders has been investigated. A relation was suggested between IL-1Ra allele 2 and severe forms of Sjogren's syndrome, skin disease in systemic lupus erythematosus, juvenile idiopathic inflammatory myopathies, and juvenile chronic arthritis, especially in patients with a prolonged oligoarticular involvement (17, (22) (23) (24) .
In the present study, we investigated the impact of the IL-1Ra VNTR variant and BD in our population. In previously studies conducted on Turkish population, it was reported that the frequency of the IL-1Ra genotype and allele was not different between patients with BD and healthy controls (25) (26) (27) Ethics Committee Approval: Ethics committee approval was received for this study from the ethics committee of Gaziosmanpaşa University 15-KAEK-142.
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